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What Kind of Future for
Energy Efficiency?

The relevance of the historic rationales for energy-efficiency
programs has changed: the basis for future programs will
depend on electricity industry structure, environmental
policies, and public perception of remaining barriers in

energy service markets.

Joseph Eto and Eric Hirst

ince the late 1970s, more and

more electric utilities have
been running demand-side man-
agement (DSM) programs. By
1994, utility DSM programs cut
potential summer peak demand
by seven percent and annual elec-
tricity use by two percent nation-
wide. Much has changed since
utility DSM programs were first
proposed. Looking to the future,
these changes will affect (1) the
amounts of energy and demand
reductions that are cost-effective;
(2) the types of DSM programs
that utilities will operate in the

late 1990s; and (3) decisions by
state public utility commissions
(PUCs) to have utilities use rate-
payer funds to operate them.

This paper speculates on the fu-
ture of ratepayer-funded DSM
programs. We focus initially on
the original rationales for utility
energy efficiency programs.’ We
review six distinct rationales: (1)
to defer construction of new,
large, expensive, and polluting
power plants; (2) to reduce de-
pendence on foreign oil; (3) to
compensate for distortions in elec-
tricity prices; (4) to acquire a least-
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cost resource; (5) to reduce the ad-
verse environmental effects of
electricity production and trans-
mission; and (6) to compensate
for the absence of government
programs and standards intended
to improve the efficiency of elec-
tricity use. Based on our review,
we then describe current issues
that will influence the future role
of utilities in delivering energy ef-
ficiency.

I. The Six Original Rationales

A. To Defer Construction of
Power Plants

An early rationale for utility
DSM programs was the opportu-
nity to defer construction of new
power plants. These plants were
expected to take up to a decade to
build and to be large (often reach-
ing 1000 MW in size), expensive,
and polluting. Proponents of util-
ity energy efficiency programs ar-
gued that such programs could
defer the need to build some of
these power plants. Because of the
small unit size and short lead-
time for DSM programs, they
were expected to provide flexibil-
ity to utilities and to reduce their
financial risks compared with the
large, long-lead-time power
plants they would defer.

This rationale is less relevant to-
day. Typically, today’s plans for
new generating resources call for
gas-fired combustion turbines to
meet peaking demands and for
gas-fired combined-cycle units to
meet baseload demands. The aver-
age size of the planned gas and oil
units is 79 MW. Their small unit
size and short construction time

add considerable flexibility to util-
ity plans to expand generating ca-
pacity. In addition, nonutility ca-
pacity additions between 1994
and 1996 are almost equal in total
capacity to planned utility addi-
tions. The ability to buy power
from others adds flexibility to a
utility’s resource portfolio be-
cause the purchase contract is not
necessarily tied to any particular
construction schedule or plant life-
time.

In the '70s and "80s,
DSM addressed the
revenue loss associated
with selling power
whose costs exceeded
revenues. This is less
relevant today.

B. To Reduce Dependence on

Foreign Oil

Electric utility use of oil to gen-
erate electricity increased steadily
after World War II. Although util-
ity oil use represented only ten
percent of the nation’s oil con-
sumption during the 1970s, con-
cerns about oil imports and prices
were sufficiently great that many
oil-using utilities converted their
plants to burn other fuels. Utility
DSM programs were seen as one
way to help reduce utility oil use
and U.S. dependence on oil im-
ports.

This rationale is also less rele-
vant today. Utility dependence on
oil has declined substantially dur-
ing the past 15 years. Electric utili-
ties now account for less than
three percent of national oil use.
Thus, the national-security con-
cern about oil imports is much
less of a utility issue than it for-
merly was.

C. Compensate for Distortions
in Electricity Prices

As a result of utility reliance on
high-cost fossil fuels and the com-
position of the generation stock,
in the late 1970s and early 1980s
avoided costs were much higher
than average prices. The resulting
price signal to consumers encour-
aged over-consumption. Utilities
found it in their interest to run ag-
gressive load-management pro-
grams to address the revenue loss
associated with selling power
whose costs far exceeded reve-
nues.

This rationale, too, is less rele-
vant today. During subsequent
years, load growth turned out to
be slower than expected, utilities
built more capacity than needed,
natural gas prices fell, and the per-
formance of combustion turbines
improved. These changesled to a-
reversal in the relationship be-
tween projected avoided costs
and average electricity prices.

D. To Acquire a Least-Cost
Resource

In the mid-1980s, there was
growing recognition that improve-
ments in customer energy effi-
ciency could be had at costs lower
than the marginal cost of produc-
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tion. In other words, it would be
cheaper to save electricity than it
would be to generate it. This in-
sight was immortalized in the to-
tal resource cost (TRC) DSM bene-
fit-cost test, which went on to
become a foundation for inte-
grated resource planning,.

The relevance of this rationale
today remains unchanged. Yet,
while we have much better infor-
mation on what energy savings re-
ally costs, the amount of savings
that is cost-effective is likely to be
much lower than was previously
thought.

n the one hand, we now

know that many utility
DSM programs can save energy
cost-effectively. Eto et al. exam-
ined data on 40 of the largest com-
mercial sector DSM programs.?
Their analysis showed a savings-
weighted average cost of con-
served electricity (CCE) of
3.2¢/kWh with a savings-
weighted average TRC-test bene-
fit/cost ratio of greater than three.
On the other hand, not all utility
DSM programs have been cost-ef-
fective; Eto et al. found that some
of the smaller programs, which
often focused on direct installa-
tion, cost more than they saved.

However, lower marginal costs
mean that the threshold for cost
effectiveness is now lower. Given
the excess capacity that exists to-
day in many regions, short-term
avoided costs are often close to
the operating costs of existing
power plants (2.0 to 2.5¢/kWh).
To be cost-effective, DSM pro-
grams today must deliver savings
at less than 3¢/kWh. Ten years
ago, that program needed only to

be cheaper than 10¢/kWh. Never-
theless, DSM-potential studies
suggest that large amounts of cost-
effective energy savings remain
untapped, even at these low
avoided costs.

E. To Reduce Adverse
Environmental Effects of
Generation and Transmission

Electric utilities are major con-
tributors to environmental prob-
lems, especially air pollution.

We have a better
appreciation now for
the uncertainties
associated with the
economic cost of envi-
ronmental damages
from emissions.

Emissions from power plants ac-
count for two-thirds of U.S. SOa,
one-third of NOy, and one-third
of COz emissions. These emis-
sions affect human health and
mortality, visibility, commercial
crops and fisheries, other flora
and fauna, and man-made struc-
tures. In addition, exploration and
extraction of fuels (e.g., coal
mining and oil drilling), fuels
transportation, and electricity
transmission have environmental
consequences, such as air and
water pollution, land use issues,
and solid-waste disposal.

As of the late 1970s, many of
these environmental costs were
not included in the price of elec-
tricity. Such unpriced effects are
considered externalities, and were
thought to account for a nontriv-
ial percentage of the direct costs
of electricity. To the extent that
DSM programs reduced electric-
ity production, these environ-
mental costs would be reduced.

wo factors have changed

since the "70s. First, recent
tederal and state laws either limit
allowable emissions of various
pollutants from power plants and
transmission lines or incorporate
environmental considerations ex-
plicitly in utility planning activi-
ties. Second, our understanding of
the damages caused by these
emissions has improved, leading,
in some cases, to a better apprecia-
tion for the great uncertainties as-
sociated with estimates of the eco-
nomic cost of these damages.
Specifically, two recent studies,
conducted by Hagler, Bailly Inc.
and by Oak Ridge National Labo-
ratory, suggest that the environ-
mental damage caused by new,
coal-fired power plants is on the
order of 0.1¢/kWHh, a factor of ten
less than the values used by sev-
eral state PUCs a few years ear-
lier”

Nevertheless, concerns regard-
ing the threat of global warming
from man-made carbon dioxide
emissions have continued un-
abated. Whether the federal gov-
ernment will decide to act force-
fully to reduce emissions of
greenhouse gases is unclear. On
one hand, we could decide to
wait several years until the sci-
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ence of global warming provides
additional answers with fewer un-
certainties. On the other hand, we
could decide that the potential
damages from global warming
are so great that we must act now.
The effects of legislated or regu-
lated efforts to reduce greenhouse
gas emissions could have large ef-
fects on the costs of electricity pro-
duction, in part because CO2 is
now completely unregulated.
DSM could play a modest, but im-
portant, role in reducing U.S. CO2
emnissions.

E To Compensate for Absence
of Standards and Codes

To some, DSM programs in-
itially represented a second-best
solution to address the efficiency
gap. They believed that standards
and codes represented a more ap-
propriate public policy, but em-
braced DSM because political op-
position delayed the introduction
of national appliance standards
until the late 1980s. We take a
broader view and believe that
standards and codes can interact
with utility DSM programs in a
variety of ways. While they can,
in some instances, replace the
need for DSM programs, they can
also (1) work synergistically with
DSM programs to enhance the
performance of both; and (2) pro-
vide a basis for DSM programs
targeted to energy efficiency op-
portunities not appropriate for
standards or codes.

Recent experience suggests that
there are important synergies be-
tween standards and codes and
utility DSM programs. For exam-
ple, Geller and Nadel argue that

certain utility programs are criti-
cal to the future evolution of
standards and codes.* Working
from a conceptual model of prod-
uct introduction, commercializa-
tion, and ultimately codification
through standards and codes,
they believe that utility programs
aimed at the early commercializa-
tion of advanced technologies,
such as the super-efficient refrig-
erator program, are critical for up-
dating future standards.

To some, DSM
initially represented a
second-best tactic to
address the lack of
standards and codes
covering energy
efficiency issues.

Nadel describes seven ways
that utility DSM programs can
work synergistically with build-
ing codes: (1) development of link-
ages between code requirements
and eligibility levels for utility
new-construction programs; (2)
utility promotion of new code lev-
els before they become manda-
tory; (3) utility promotion of effi-
cient technologies and practices to
lay the foundation for code up-
dates; (4) utility advocacy for
stronger code levels; (5) utility-
sponsored training for code in-
spectors and building designers
on code requirements and ways

to meet code requirements; (6)
utility financial assistance to state
and local governments for energy-
code enforcement efforts; and (7)
utility hook-up requirements or
fees based on code requirements.’
Whether DSM programs are

substitutes for standards and
codes depends on two questions.
First, do standards and codes ex-
ist for the same end uses ad-
dressed by DSM programs? Sec-
ond, to the extent they do not,
what is the likelihood of future en-
actment of such standards and
codes? The answer to this second
question probably depends less
on economics than on the political
preference for “carrots” over
“sticks.” The answer also depends
on the types of market barriers
the policies are intended to over-
come.

ragmatism should temper

the decisions framed as a
choice between standards and
DSM programs. Building code
compliance and builder training
can all be improved by either the
government or by utilities. The
political reality in most states,
however, is that, given limited re-
sources, code officials focus pri-
marily on health and safety com-
pliance, while energy efficiency
codes are given less attention. In
this situation, the issue is whether
the extra costs of utility involve-
ment to train code officials are ac-
ceptable. We believe that as long
as the programs are cost-effective
they should be pursued, because
it is not realistic to assume that
standards and codes will be met
automatically, especially given the
reality of limited enforcement.

June 1996

79




Finally, several classes of energy
efficiency opportunities are either
not appropriate or not amenable
for incorporation into standards
or codes. These opportunities are
potential candidates for utility
DSM programs or other energy
efficiency policies. For opportuni-
ties characterized by both low
stock turnover and rapid techno-
logical progress (such as lighting
equipment and space-condition-
ing systems), early retirement of
existing equipment may be war-
ranted. Similarly, better operation
and maintenance practices repre-
sent a class of efficiency opportu-
nities that do not involve equip-
ment purchase. It is difficult to
imagine how these opportunities
could be captured by standards or
codes. Hence, both may be good
candidates for utility-run DSM
programs.

I1. Future Utility Roles in
Delivering Energy Efficiency

Today’s electric utility industry
is undergoing rapid change. We
conclude, however, that many of
the early rationales for utility
DSM programs remain relevant,
although in different ways, today.
In this section, we offer some
thoughts on the direction of the in-
dustry’s evolution and its implica-
tions for future utility energy effi-
clency programs.

Although the structure and
regulation of wholesale competi-
tion will likely affect utility DSM
programs, it is the prospect of
widespread retail competition that
will have the greatest impact on
the future of such programs.
Many utilities are already reduc-

ing DSM-program budgets based
on the prospect—not the exist-
ence—of widespread retail access.
It is, therefore, useful to discuss fu-
ture utility roles in delivering en-
ergy efficiency around four key is-
sues that retail competition raises
for DSM programs:

(1) The utility’s obligation to
serve and the role that obligation
implies for a utility in resource
planning and acquisition on be-

A critical threshold
question for the future
of utility energy
efficiency programs

is the prospect for
elimination of the

retail-monopoly
franchise.

half of retail customers;

(2) The implications of the cur-
rent transformation of DSM pro-
grams from an emphasis on re-
source value to customer value;

(3) The future structure of the
electricity industry and the forms
of regulation that are employed
for the remaining monopoly func-
tions; and

(4) The role of PUCs in adopt-
ing regulations that promote the
public interest in energy efficiency.

A. The Obligation to Serve

Utility involvement in deliver-
ing energy efficiency as a least-

cost resource alternative is based
on the longstanding regulatory
compact between a regulated util-
ity and its PUC. In return for price
regulation and an obligation to
serve all customers on a nondis-
criminatory basis, the utility is
granted a monopoly franchise for
the provision of least-cost electric
service to all customers in a de-
fined geographic area. Thus, the
obligation to serve means that the
utility assumes a resource portfo-
lio management function (plan-
ning, acquisition, and operation)
on behalf of its customers. This ob-
ligation is the primary rationale
for requiring a utility to acquire
energy efficiency whenever it
costs less than supply options.

When retail wheeling relieves a
utility from its obligation to serve
certain customers, it also relieves
the utility from its obligation to ac-
quire resources for these custom-
ers using this least-cost planning
principle. Thus, a critical thresh-
old question for the future of util-
ity energy efficiency programs is
the prospect for elimination of the
retail-monopoly franchise.

n the transition to full retail

Iaccess by all customers, some
“core” customers may choose to
remain with their local utility and
call on it for the traditional re-
source portfolio management
functions. This distinction is al-
ready well-established for natural
gas local distribution companies;
most customers remain core cus-
tomers (although they do not ac-
count for the majority of gas use).

Where the obligation to serve re-
mains, the conditions under
which pursuit of DSM as a least-
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cost resource option is appropri-
ate are unaffected. However, the
size of the energy efficiency re-
source available to the utility will
likely be less than it is today be-
cause only part of the utility’s for-
mer load will remain with core
customers and because avoided
costs will likely remain low for
several years.

B. From Resource Value to
Customer Value

The introduction of retail com-
petition changes the definition of
a utility. When there is no obliga-
tion to serve, utilities will become
regulated distribution companies
with an obligation only to connect
all customers to the electric grid.
In such a world, we expect to see
two kinds of utility response,
likely taking place in parallel.
First, utilities will cut costs wher-
ever possible because the market-
ability of their product (defined
for the moment as kWh) will be
determined by market conditions,
not by their embedded costs.

Second, production efficiencies
will be combined with strategies
to differentiate and market dis-
tinct products and services. En-
ergy efficiency will likely play an
important part in many utilities’
future product offerings. New-
comb describes a variety of inno-
vative DSM roles that utilities
could pursue in a more competi-
tive environment.®

Thus, at the retail end of the
business, the nature of a utility’s
DSM programs will change from
their traditional emphasis on re-
source value to an emphasis on
customer value. Utilities will have

—

strong motivation to run such pro-
grams, the costs of which are
borne primarily by program par-
ticipants. Hence, we see little
danger of DSM programs disap-
pearing. However, because en-
ergy efficiency measures are not
intrinsically separable into either
resource-value or customer-value,
the implications of these changes
on the need for additional energy
efficiency policies is not obvious.

When there is no
obligation to serve,
utilities will become
requlated distribution
companies with an
obligation only to
connect all customers
to the electric grid.

Many believe, for example, that
customer-value DSM programs
will not emphasize energy effi-
ciency to the extent that resource-
value DSM programs have in the
past. They point out that, at the
present time, customer-value
DSM programs tend to be offered
to only the largest, most price-sen-
sitive customers and that overall
DSM budgets are much lower
than in the past.

C. Regulation of Remaining
Monopoly Functions

The previous discussion deliber-
ately blurred the distinction be-

tween the regulated and unregu-
lated aspects of the utility’s retail
business activities. However, regu-
lation will still exist in a world of
retail competition. While regu-
lated utilities with only an obliga-
tion to connect will no longer ‘
have generation-resource plan-
ning responsibilities, regulatory
policies will continue to influence
the utility’s decisions on expan-
sion of the local distribution sys-
tem. In particular, we expect to
see increased reliance on perform-
ance-based ratemaking ap-
proaches, which attempt to mimic
the pricing and cost-minimizing
discipline of unregulated markets,
for remaining regulated business
activities.®

If the form of regulation, per-
formance-based or otherwise,
does not discriminate against en-
ergy efficiency when it is the least-
cost option, distribution utilities
are likely to provide energy effi-
ciency services that defer the addi-
tion of more expensive distribu-
tion system facilities. Thus, DSM
will be targeted to specific geo-
graphic areas within the service
territory. The load-shape objec-
tives of these programs, more-
over, will be local-area coincident-
peak reductions. Thus, DSM
programs will be narrower in geo-
graphic scope and will focus
more on demand reductions (and
less on energy savings) than do to-
day’s programs.

D. Future PUC Decisions

The critical outstanding issue
for public policy is that with no
entity retaining an obligation to
serve, society will, by default, rely
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increasingly on the market to per-
form the formerly integrated gen-
eration, transmission, distribu-
tion, and demand-side planning
functions. The unregulated retail
businesses will provide energy-
efficiency services through cus-
tomer-value DSM programs, and
regulated distribution utilities
will provide DSM services based
on the economics of local distribu-
tion systems, given the form of
PUC regulation chosen. However,
we believe it is inappropriate to
assume that long-standing fail-
ures in energy-service markets
will disappear overnight. Instead,
we believe there remains broad
public interest in government
policies promoting energy effi-
ciency.

uture PUC decisions will

help determine whether and
which entities deliver energy effi-
ciency services to customers. Four
regulatory policy issues figure
centrally in this process:

(1) Will regulated utilities (in the
limit, distribution entities) have
planning and operating incen-
tives embedded in rate-setting for-
mulas or processes that are consis-
tent with the public interest in
energy efficiency?

(2) What criteria will PUCs use
to review utility-proposed use of
ratepayers funds for DSM pro-
grams if the primary purpose of
these programs is customer value
rather than resource value?
Which programs should be
funded by utility shareholders
rather than by ratepayers?

(3) Will regulatory efforts to
check market-power abuses by
utilities or their subsidiaries oper-

ating in energy service markets
help these markets mature and be-
come fully competitive?

(4) To the extent that markets,
rather than vertically integrated
utilities, make end-use and sup-
ply-resource choices, how, if at all,
will PUCs assess the consistency
of these choices with the public in-
terest? How will inconsistencies
in these choices be addressed?

III. Summary

In conclusion, reports predict-
ing the end of DSM are prema-
ture. However, it is naive to articu-

late any future for DSM without
clear reference to the assumptions
about industry structure, regula-
tion, and future public policies.
Regulation of the utility industry
is changing, not disappearing.
Utility interest in energy effi-
ciency is also changing, but not
likely to disappear. To the extent
there remain socially beneficial en-
ergy efficiency opportunities that
regulated utilities are uniquely
poised to capture, there remains
adequate justification for public
policies to ensure that they are not
left behind. m
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